Searching PAJ 



1/2 V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 10-335497 
(43)Date of publication of application : 18.12.1998 



(51)lntCI. 




HOIL 21/8247 
HOIL 29/788 
HOIL 29/792 
HOIL 27/115 




(21) Application number 

(22) Date of filing: 


: 09-146587 
04.06.1997 


(71) Appllcant 

(72) Inventor : 


SONY CORP 
TAKABAYASHI KOSAKU 



(57)Abstract 

PROBLEM TO BE SOLVED: To provide a 
semiconductor non-volatile storage device that can 
be further integrated and miniaturized, by increasing 
the coupling ratio between a control gate and a 
loating gate. 

SOLUTION: A semiconductor non-volatile storage 
device has an element isolation insulation film 22a 
that is formed at least one side of the channel 
formation region of a semiconductor substrate 10. a 
gate insulation film 23 that is formed on the channel 
formation region, a floating gate 30a with a recessed 
shape being formed on the gate insulation film 23, an 
intermediate insulation film 25 that is formed on the 
floating gate 30a. and a control gate 31 that is formed 
on the intermediate insulation film 25. 
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§5157 n-7--< >{fy- b±.\zi&&^t\1t'^fiii/&m^ 
t. 

^)\^m&mmt±:^T-nj^-r^mmzM&:$nx\>^ 
H cDii>;^t < t hnmo-u^^7j^mmm^^^(op^mz 

im^m7] yu-y-^>ifv-h\znm^m^-r^^ 

m<D'^-r^)i'}&&mm±izy- hmmmimBSL-ti>jLS 
izm^-ri>xmt. 

St. 

T«SSffiTS-e--&ISSr S e> »C*r «>ig*35 7 gB«(D 
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IC, flillB*^«:Sffi±l'V;?.d7gSr}BBK-r-5IS<!:. S9 

mi^m»mmzM0i$tiftm'S:i&B»Tmiibs^tsxm 

[IS:*«1 0] WIB^^^^BIfflfllSrJBfiK-r-SXgOD^, 

Ta^^)^i^J•Is©w^r, mEm^^mmmo:)pqm.izs>Lm 
1] stitBy- Ki^&^^jgfiK-r-sxacD^. 

^XSSr$e.lC*L, 

i^y- hffl^^i^s-r^xa €:^tyii*« 7 8b«(0¥3S 
mm<Dm&ri>wmz!^'&mim0k-ri>j:mi$^izm 

- hfflg€r^*r-5Xa75«. HtlB^D-T^w- >i7'y- h 

^%im=^-^mti&mm(D±.mm^<Dm^yu-y-^ ytff 
40 -sxacDstjic. tJjiBiiitt^^i^i-r-5xs^^ eicwr 

1 1 IB«E©i|i*ff ^FSIHtlBlt^scDSiS:^ 

ft. 

C8S*«i3] fi3B^g!i4BS:K5as-r«xa7!)«. rawicfift 

f B ^ ^ Hi *fe j» K 5: ± ffi e. ^ * t T a ® $: T ^ it , 

wiB7D-7^^ >i^y-h©^i.iiS:sa3^F-ti--5xaT& 
ft. 

tcjgfiEr^xg©^. miiB*FBi*eigka$}gfi)c-r-5xgo 
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to 0 0 1] 
[0 0 0 2] 

SB (EE PROM : Electrically Erasable and Prog 
rammable ROM) d^^t>ni&«6TVi-5). EEPROMtU 

ONOSSf. TEXTURED POLYS!?^i:, 

[0 0 0 3] EEPROM(Dl'D-V$>^ya-y'^>if 

ttmit± ic, C»J A lS»M©K{t; -> 'J :3 e m ^. y- h 

T*50. e.fc-f-ro±gtcfisjA«ONOM (^fbK-^ 

U -> 'J :d XDTlBfla > h D— ;i.y- h s i ai5J:Z/:5'> 
yX7^>x'J-y--f K»±fi!ln> ha-;i/-Jr'- h 3 1 bCD 
«)ift*^6/j:-5r]> Nn-;py- H 3 1 *s 

Jgi5K$nTl»«>, Sfc. 0(f tC«E^U/j: 

[0 0 0 4] ±ie<75flijiro7D-T-^' >yy- hsiieigt 

rBl*fi^lK2 5l4m?^S-7D-7"w >5^y- h 3 0 atfiC 

¥3fi*»«i o't'CDv-;^ • vvow».m\zm^tfm. 

JE^rEPiD-r-SC: t Fowler-Nordhe im h>4-;i'« 

5fi*<*i;. y- hi^a^)K2 3 ^ilLT^iig^SS 1 0*^ 

«i7D-x-<>yy- K 3 0 a-vm^TiiaA^n, 

VWi7D-7^-Oi»'y- h 3 0 a 1 O'N. 
[0 0 0 5] ±IB<D«fcolC7D-5^-<>yy- h 3 0 a 



4 

>i/y- h 3 0 a + {C«^^*Sffi-r^C:tTx-5' 
Of^^S:fTl>. "^tz. 7P-x-f >i^y- h 3 0 at|=»; 

[0 0 0 6] ±$i<Dyn-7'^>if'y—hm<D^mi$^^ 

THittl^-r-S. 010 (a) lzm-r^f)\Z, ^3i)Vl3,E 
^l^^Vtzi^ ^)Zl>^mWmiSL I 0\Z. LOCOSffifC 

g?S:^»«:Ta^^)ii^TJ^fi)^UfeST I (Shallow Tren 
cb Isolation) Wkts.^\z^Z>fik=f-^^1&iSL^2 2 a^m 

[0 0 0 7] 010 (b) iz^-r^oiz. m'f'^ 
mmmm2 2 a\zj:o^m^nftH^mi^mmi o<o^^r 
^)m^mmtti:bmiimmiz. ^Atf.^ssfbffitcj;* 

«a|Atf «mc V Dfelt J: 0 31? >J -> 'J zi > ^*t»[S-S-T7 

>ify- hmm 3 0 $:jgBS;-r-5). 

20 [0 0 0 8] SJllC. 01 0 (c) (I:S^t- 7D- 

-C-lrj;DJgJ5£-r^. 9S^^^»l$ei^M2 2 a 

[0 0 0 9]i>:tC. U-xX h^R 1 $:VXi7i:UT7D 
-x-c>i^y— hffl®3 6 tCjtiL-TR I E (Kf£:tt-f^ 

i^y— h 3 0 a SrJ^fiKL, ■5-ro±BtC0!IAtf C VDffitC 

>->'J-y--f K^JHIzfSS^-lt. n>hD-;l.y-h/'?:S' 
— XwJDXUT. sJ^'J v'J;3>C0Tfi!l3> hD-;uy— 

-;uy-h3 1 bcoTt^u-y-f K«jfi©z]>hb-;wy- 

h3 i^rj^exu. msizm^, 

[0 0 10] ±si<D&7&:^&{z)i\,^r, m'f-i^^^mim 

2 2 ati^'JT. hKR l©:t— 7-;/yg8»L«'J V 

•t ) KD tt IC « e. O # S: # A T ^ i -5 . 
. [0 0 1 1] ±ie<D7D-x-<>i!ry_ |.^<^a^^^5f: 

«>miF^^IIIJef|tK2 2 aiUv'X hMR 1 W:t-/'<-5 

lc}^fiK-r-&:&^A^#M¥8 - 12 5 14 S^ii^tcM^ 
$nT*0. llW*}ilCJ:0iBjgLfc7n-x><>i/y 

so -hm(o^m»^»%^u^^m.<o^m^^m\ i\z^ 
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ft:-> 'J □ >*»e.«:-5y- h*6»K 2 3 *tjg)«$nT*5 
>yy- h 3 0 a*«}^J5£$nT*3 0. $ e.<C-€-OD±glC 

a-)uy— h 3 1 ai5J:i;^>i;';^7^>->U-y--f K©± 

(ffilzi>hD-;uy-h3 1 b©ifiBfr*^e)jJC'Sa>hD 

1 t^m^m&i o'p<o^^^^ji'M0im^<DNi\z. i&m, 
miz^mstiftya-T^^ >if¥-v^m-ri>m.^^^?k 

[0 0 12] ±R<omm<o^mi^^mmi±f£i&^s\zii 

n^^wm-r^ztry^-:$'0m^^n\'\ ^ft, ya 
10 0 13] ±.m<r>yu—y-^ >yy— vm<D^mwT 

TlCK§q-r2). 012 (a) \Z^-t^o\Z. ^3i)VUii 

1 ooffittsiisjc. m^\i^mtmz^r}±m\znm(n 
^<r)±.m\zm^\icvDm\z^ 

>S:*t«l$-t*-TV7,i7S«:}gEEU. -£-CD±® »C 7 a— r 

^'->aoxbfc7D-x^>i^y-h3 0 a^jgfijtT 

10 0 14] ifcJC. Bl 2 (b) fC^-r<fc^lC. Ui^X 

^^mw&&l oiz:c'y^>i/^mv. s^^^^mmmri: 

i>i^t)0\Z. ■^7.{?m2 6[zyu-7-'<>ify-y'/-^^ 

S2 6^-^7.i7 tvxya-7-^ >i/'ir-bmm. *f- 
hitfi«K. *5j:t^#iS»Sffil 0S-Bl{cx.7 5^>i^UT 
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[0 0 15] Uv'X hKS:l^5£LfcS^, CTittfC 

M2 2 a S^JgjgJf -5. r<Di#©Xyg=-n«;;i7|cJ:0. 

[0 0 16] ^{C. 011 lC5^-rJ:e>lC. yu-7-^ > 
i^y-h3 0 aO±)gl;:±B{cWAtfC VDtelCiOO 

10 ae$ii-, tf^*6^^2 5*}gfi£-r-&. -ew±@tc«iiiA. 

«C V D j4IC J: 0 3i< 'J v 'J n iCX^ >i/X5^ > ■> U 

ioiLT, 5p'J->'J:3>coTfiiIzi>hD-juy— h3 1 
a*3j;yJ5'>i^;^x>->'J-!t'f H(D±fl4n > h o-^py 
-h3 1 b03j?U-y-f H«!ifi(Dzi>hn-;i'y-h3 1 
011 ICM-S. 
[0 0 17] ±IBCDJ;^lCUTS?iSLfci|i^«::F»f!tt 

2 2 aSrJBJ5E-r2>fca60)s!l^5^g|ffljf|T^7D-5^^ > 
20 i/y-H3 0 a/'?^'->lc?:*LTSeS'&WtCJ^fi£bT 

<tJci@LTlJS. 5S?^5J8l*fe&K2 a«1St7D 

>i^y— h 3 0 a<r>mi.^fi^n^i-Jtf'yy.(- 

[0 0 18] 

[^^*<»«LJ;pt-r*Ka] ±SB© 

0 < -5 <t v» -5 o , c niis-t^^ a 
n«. 7D— f-r >yy— K<i:a> hn— ht© 

:3> hn-;uy- ^cDJBfi£•r^mlSl^cJ;•^T7D- 
y- h t zi > h D-;py- h tw* »/ >i?'Jt«;*c€f 
[0 0 19] i^%'m\t±.%i<JiWm^^1^^Xts.^iXtz^ 
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[0 0 2 0] 

[0 0 2 1 1 ±SBO*|gBB©#«#^»^ttgB1tSIS 

y'-f >ify- h'i'izmc&tbi>'i!i^l^m-:>. =i>hD- 
lCi@S;itmJES:EniO-r-5 c: itc J; 0, Fowler-Nordheim 

ggt;its. ya-^^ >i/'y-h'pizm^=S:m 

[0 0 2 2] ±tg©J;pi^c¥«{*^ffS!14fS«.SM»C*5 

IBIt^SlC^nfi. [HJl/WJgl^SrWr-5)7D— r^- >y 
y- hSr*-L.Tti-5C4:;4ie. 7 D— r >yy— h<D 

iS«aYk. ?aiHB<k^$e>{rjiJ6Tt):7D-X'<>i'y- 
h t :3 > h D-;wy- h iLi)i^m^m.m^it uxa-r-s 

y- hw*-i/7''J>yJt^5t«-ri.c:i:*iT#. 7n- 

\zno:iti)^^mtt£^. 

[0 0 2 3] ±8B©*5ei««¥i!|#5Fjf5El4fEtg^S 
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TIBET'S Ci*5^ffiT«0. #iSffT»^i4IBlE^g 
[0 0 2 4] ±IBC0*^?g(^i|i^«:T}?^i4IE®gg 

»a. ffjiirtt, a«iB7D— >i/y- hTjswiB^^^j- 
y- h c« L X g es^6<j j^fi£-r s r t *t pjsi t 

Sr7 5j- h'Jy*'5 7-r-X8lC*3tt'2)«/h^i|®X-jej«-r 
*ri*«BI«EX*0. #^fl^^»^ttgBttgg«iii«a 

[0 0 2 5] ±IBro*^igcD¥^{*:i^}f^ttlB®SB 
JfiStCli, ftSIB*FB^i^MtlK*tBtrSB7 0— >yy 

a-5^.< >yy- hi:3> hD-JUy- hO;*j5;yiJ > 
i/it ^ ii5 * -5 ^1 1 # -5 , 
[0 0 2 6] ±IBCD*5!ig(D#^^^^»^14IBiSgS 
f4. ^fB^^»ttJfe^M75ifl9IBiii^^*:affiCD 

iisic5t*uxi5icjK)«snx*5 0, sejcjfjiizta, ffj 

IB^^^^lll*6iife^c0StIiBi|i^{*SS©S® J; D fcdlfcS? 
iraifcSBi^<Dfl!llg<!:gtIgB7D-7"-< >if^'- h©fl'Jli» 
-BB*<SIUXV»«). cniCJ:0. ¥ai{*affilCjttLXi£b 
tCJBfigtfe3(5^i}-giiJ6»K©ffl9a€rfiJfflLX, JS^i^fii 

30 *eii^a<Dfiijgty-hiffi^KS®cD}ggE-r-5oag5tc«}o 

[0 0 2 71 SetC, ±fBOg65$riiE£T-5/c«i>. 

>{fy- v\zm.m^mnit^^mw^^^mz^MWL(7i 
mzih\zm=f-i^mtibmm^i&^-tz>iLmiz, sfjiam^^ 

^^^fKigjtatDfuigttofBy- hi^MfeK«®cDjgfiE-r-2> 
iHifi8ict£j-3X7P-x-r >yy- h*cas»©jKt^»c>g^ 
■r-S)iSi. fi5fB7D— 5^-<>i/'y- h±jc'f r4*g^K 
^m0ii-ti>xmt, miE'i'mf&mm±\z:3>ha-j\.y 

[0 0 2 8] ±fBO*5EHJroi|i^{*Tff%ttBB1i.gBCD 

50 [H)a^x»^)¥3l«:«firo5^■v:^;^Jg/5EmJg5±lcy-h*e 
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m<DmfSit i>mmzifi':>T y >iff- v^mm. 

- [0 0 2 9] ±SBW*5!??0#5ei*^»^iiiet6gBW 

-h©^®f8S:j£<r?.c:ijJ*T#*. c:n»cJ:t). ifii 
«. -r/ito-t, 7D-x-f >i/y- h-i:r]> h.D-;i.y 

[0 0 3 0] ±g2<0*SEigw¥«tfTJf^ttgBtftgBO 

^r^mz. ^mw^^\zi^\.x%=i-'^n.mmii^{h\z 

[0 0 3 1] ±SEC9*«9gcr)#ig#T»^1±Bete^SCO 

iLm<D^\z. mm^mws^±(z^7.i7s^mesi-r^T. 
mt. mi&-7::^i7m'S:m'i'^m/^i'->iz/t^'->mx 

wzmi'^mmm^m^-r^xmt'&t ^biz^v. ma 

¥ # * « fi)c S n iS i£ je» «E T a ai) »i ?j X s ^ ^ 
SrsXigtv 6tI8B-7;^i7Ji<S:|gj^-r«>Xg<i:^$e.lC 

^zM Lxihiz?^tiiift^^^mmmmij&Bt-r=b r 
T-#«>. ■77,fB<Dmmf:mm-r^:ifv^mt^smz 
nvxm^iimi&»mi}^a\z?^€iiirzm»<omt ^mm 

[0 0 3 2] ±se©*f6ig©*^f!^^»^ttgete^Eo 

-r-siso^. mt^^7.^mtmtz¥m{^mmzm05i$ 
tirzmii&mii^x'mtt>ii^tsj:m<Dti\iz. mim^^mm 
m<Dsfimizmm{t}t&mm^m&-r^T.m=t^ ^\zmr 
ztiiz^o. ^m»mmizmTnt&mizmi:m6ir 
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?) t # IC^^ b ^ - €r ^ ;i t -5 . 

[0 0 3 3] ±iz<D^^m(D^mi^^m^mi^mn(^ 
Host. ««iS27D-x-c>>^y-hSr}^jSt-r'5ie(Dt9 

1C. B5IB¥iS<*Sffit*^tBS^^^^gi^igiK©}^fiE-r^[Hl 

sr^jES-r'&xss:se.»cwu, WIB7D-X-Y >i^y- 
hsnasrojgttJwjBfijt-rsxs*^ W8B*^-^^iiiise»iK 

hfflB*J^B)cr*X8<JDg^, «98B7a-T-.Y >i'y-h 

$:COS!cDJg4^{-J^tiKr-5)Xli<DfttrJC. filJgB^n— t^-O 

XS^^E^.»C*U, MIB^^^^g|«fei»K©±Sa5^WH« 
IB7D-5^-<>i/y-hfflB*l^5fe-r-&Xg*^ faiB:7 

iB^^5^gl«6igiK©±®B5»©BtlgB7n-x^ yiff- 
hfflS^rS^i-rsxSS^*. 8tI8B9flT5^BI«eSK©± 

20 roa, fli}gB4'K*fiii^RS-jeB£-r^xgroetiic, BdlBi^tt 

S«II?t.UTi£UCS^^ttSfclfl7^»BtieSIR^fiJffl 

D-T"^ >ifif-himm<Dj&mzm&t^z:i:i)iT^ 

-5. 

[0 0 3 4] JbgBcD2ti:^|g©i|£«fl:/F»^1±gB1ftS?fi05 

g*^ |3|B#Jrt58B^^5^BS*feiiiK*±®75^e.^*bT« 

30 to>Y'a-)\,Y-ha:>t)yzf^J>ifitizm^-r^^1^ 
Uya-y'^ >ify- h©«®a$j£<-r-5C<hdi^«g 
TfeO, ^ft. «ttSa)l^*XgtigT5>«*e»K*± 
M*^ 6 U T«® {£T $ -B- ^ Xg €• iRlBf fCff 5 C i; 

[0 0 3 5] JilB«*^^«^^#:^»i^14IB1t.^S<D 

a!!jfi:&tt»4, »Bic«, mnya-y'^ > if y-bim 

m<Dmmzms!i-r^xm<Dmi. tdie+rai^SiM^jeBJtT 

40 aiS-l*-'5XgS:$e>fcWr'5. C:niCj;0, ^a-x-f 
>i?'y- hn— b<DtJ yZ^'J >if)t\Z^ 

[0 0 3 6] 

gB1t^B*iJ:yJ-?-O$iig^rffi0D5l8S©^ffiJCOV»T, @ 
M^#B8bTTgBiCltt?g-r-5. 

[0 0 3 7] ^ 1 mmmm 

m 1 tt**JSJg^<D¥»fli:Tffl%ttgB®SSCDK®iaT 

50 - as?,. iji^ftSffii 0{wj^j5£snfcsg^»f8ffl3iTjca 
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Ui>wm<Dm^^^-t^ya-y^^ >{/y- h s o a** 

-x^" >i'y- h 3 0 a05fi!ll2CD-gB*<SL.Tl^^«jS 
i:i^toT*5 0> Sfc. 7D-5^-<>i^y- h3 0 a»15" 
■\':^;PJei5)t««rt»rjgEE$tlTViT5!l^^»J!l*6»IR2 2 

(0 0 3 8] ^/i, •t'fBl*6i&l^2 5CD±MICli. M^it 
5j?'J >''Jn>*^e./j:5Tffln> hD-;py- h 3 1 a t 

h3 1 bOTpiJ-y-'f K«ijg<£#r-5a>hD-;P'ir- h 
(■7-Kill) 3 l*«Jgj«$nTt»^. 

1 oi'jciia^u/itiy-;^ • Ku-f >ffi»jSj&«}gj5K3 
m^i o'pn^^:^)meimi$.(oMnz, mmmiz^m-^ 

fifty a-y"^ >ifY-h3 0 a S:*-r5>mifg4ll h 7 
to 0 3 9] ±l20¥^<t^»^ttBBff.gSt4. 7D- 

>ify- h 3 0 a\im'pizmmt:umri>mm^m 

•fe. y-hit6»K2 3*ir;ttfrBll6»K2 5««?^S:7 

D-7"-< >;^y- h30 a'plzmCS^tb^'ikWl^t^-Do 
3> ha-^l^y- h 3 1 *3J;t^#«(*:Stg4'«ia^U^c 

tcJ;0, Fowler-Nordheio h>^JVnm.i>^±C.. -Jr- h 
ltei&M2 3<&iiUT^^«fS«l 0*^e.7n-7^-< 
y-h3 0 a'NS^^taASn. *-5litt7n-x^> 

i^y- h 3 0 a *^ 4^3i#:s« 1 0 '^m^dt&ai s n 

•S. :7P— r-i" ^i^y- h 3 0 a't'tcm^^A^Sfl^tl-S 

7a-7^W'>>?'y-h3 0 aI^'lZS^ILfcm^^$:Sfea3■r 
[0 0 4 0] ±fEco^#^«:^s^ttfS©.ggii, Doairo 

m^i^t^yo-y^^ >ifY- h 3 0 a $*UT43 
>yy- h in > h p-Jl/y- hCD;'7 yZ^<J >if\t 

^^ttj.i>. ^tz. yo-y^^ >ify-h3 0 a\t^r 
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a<tCDS;iOSB»**LTVi;il^>wt*»e.. ¥3|#S« 

1 oizm0s.-r^m^^mmmT\zmtt)^A.xm0SLti>m 

^^*@l*6gt^2 2 a^7D-7^^ >iff- V3{i a\zn 

mwfk. a8ii<t&iB;«>«dt**Bi«gt;s:-5. yu 

-y-A >ifY- h 3 0 a t5!l?5J@t*fei»a 2 2 a 

10 [0 0 4 1 ] ±IBcD*|ll6}gS|CD#^ftT}?^tt 
(a) CS^TA^tC. '?x;H^i:«rJiJBEUfe5'i':^;Hg 
K{tffi»Cj;OSS<k->'Ja>Srl 0~2 0 nmCDffi^-C^I 
CVDffitCJ:OS{k->'Ja>€r 1 0 0~5 0 0 nmOK 
[0 0 4 2] J*:tr. 13 2 (b) \z^-t^o\,z. 7* hU 

vi/'7 7-f-xgic<to. m=¥-^W\9->\znif-=. 

20 >ifV1tl^i>Xhmt:mmi.. RIE (SJ514'f^>X 
lClniXL/i:-77.^B2 1 aS-Jgfife-rs. CWt#. Sl?^ 

tt^^/h^*UC-r'5C:t*«T#-5. ■^7.C>m2 1 a $^1)0 

[0 0 4 3] 'jR.[z. gi2 (c) fc^-Tck^Jc. •^y.i^m 

2 1 aS:-7X;^<!:UTmi*feM^IK2 0 43 J;U:i|iiS«:5fi 
1 OJC«UTR I E/j:i:rox.y5=->y$JgL.. 

(4. 0!1A«3 0 0~5 0 0 nmi:-r^c:i:*iT#-5. 
[0 0 4 4].;*;(c. 03 (d) \zmtiiy\z. ^mtm. 
(tetraethylorthosilicate ) 5:^ipf t U;tM/IC VD 

ib'j^h,xm=f-i^m^mm:mm 2 2^T&^t^, 

[0 0 4 5] •^\Z. 0 3 (e) {w^-r<tplC. fis|A«C 
MP (chemical mechanical polishing) Jil3j;03ST 

ii-Hllfe^KfflBZ 2CD±iSA^evXi7B 2 1 a $-X h 

2 2a ^rJgfiET 
[0 0 4 6] ;*:ir. 0 3 (f) (c^rJ:5ir, «s|A«jJ^ 
hU>K;ii:Od-y hX>;/ 5^>yiC J; 0 "^T.^ B 2 

1 a€'^.*-r^. cnicjio. m=f-iiummf^2 2 a*^ 

50 0l3J*L'Tdbroj^tti:r-5C<l:**T*-5. 
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to 0 4 7 ] 04 (g) (C^pTJ;pIC. fi»JA«R 

I Efii:\ZJ:0mimmm2 O a^|^,*LT¥Jg«:Sfi 

#g->«Jn>«:mP2 0~ 1 0 0 nm©KJPT-^ffi$ 

[0 0 4 8] 'Aiz. 114 (h) ic^-r<tpjc, m^itc 

- hffllS GC0g®«IHlg^S:a^6ji^T3 0 0~5 0 0 

[0 0 4 9] 'Aiz, 04(1) »c^r«t5fr, «A.«C 

MPffitCj;»9«ttM2 4 0±i575^e :7D— 5^>< >yy- 

- hfflS3 0 0)afficoiag|5ltS«!)iiSn/ii»aH2 4 a 

[0 0 5 0]^{C. 0 5 (j) \Z7ii-rj^viZ, M^«C 
MPmzJiOyct-y'^ >iff- hfflgS 0<D±®*^6 
3!lT5>llliei&IS2 2 a$;^ h>;/AtUTPJgU, 5^^^ 

mt&mm2 2 a©±^SB»(D7D-x-< >yy- 

[0 0 5 1] i^ClC, 05 (k) lC^-r<k5»w. 0I|>L«7 
•vK^SW-^x-y hX';/5^>^;^ti:lCctD1«tt®2 4 a 

i^^*LT«S*eTS-&. 7D-x-<>i/y- h 3 0 

y^f- h 3 0 a©<B!llSS:3> hD-;uy- ht©*-;/ 

[0 0 5 2] ?*:JC. 05(1) {C^rie**!. 
^ >i^y- h3 0 a^StSUT±ffitcCSJx«CVDffiJC « 
J;0ONOK (K^bM-S<bl^-K<bl^rofflSil6»K) 

T^. ciOTt^, 4'rBi^iife^2 5«. ^D-T^-oi/y 

- h 3 0 a coStii$-ti-fc^^43iU^[HJMJ^t»cg|5^^WrtIi 
[0 0 5 3] .!k\Z. ^^Siimm2 5©±Mir0ij^tfCV 
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hP-;l^y- h 3 1 a t^'>i/'7.-7^>->"J-y-'f H 3 1 b 
*^e.nt%#'J-!t'f H«jS<Da>hD-;l.y-h3 1 

a>hD-;i'y-hS:t£gbTSraiffi&K^}gfi£L. n 
[0 0 5 4] ±lB®*ll:^j^siro#«<f^#^ttieteS 

i^y-h<DS®as)£<r*c:t*iT€-5. cnicj: 

y- h > K D-;i.y- h <i:*ffrBi*e8ia^:!VbTS 
-r-sffiw, -Ti^tt^-fe. 7D-7"-f >i^y- bin > 

[0 0 5 5] ^2^;^^^ 

m2JI;^jglitc*5tt-5¥«<*:^}f^tttB1gSM<^ 

[0 0 5 6] St*. 06 (a) \Z7hti.r)\Z. O z.Ms. 

Sffil 0±I3, {BJAliHSK^b^lCjcOSE-fbi^'J :3>^ 1 
0~2 0 nm<0)^J¥T-ttffl$-ti-Tm$feiiil^2 0 <£JgEE 
•€-0±gtC. ^JA«C VDffi(Cj;»3S'fb->'J 
0 OnmOKiPT. S 1 3^«S}^SgJCit-CTji< 
■^■^■Z-^7.0m2 1 SrJ^fiJt-r-S. 

[0 0 5 7] 06 (b) \Z7Frti.o\z. 7:* h'J 

y<f\^fzV'J7.Vm^Y&^\^. RIE (RlJ::l4'f ^>X 

v=^>if) tj.i£<DJiy^>ifiz^o, m^^m^^^-> 
m^iVfj.^^m^'tri^nyythvyif^y^-iztd 

[0 0 5 8] i»:tC. 06 (c) iZ^T^ViZ. VXi7H 

2 1 a^-^7.i7 tLx^immmz oi=^i^^m^&& 

1 OIC«LTR 1 E^cf©X'y5^>i/-^JgL. +5^/j:a? 
«. ^JAtf 3 0 0~5 0 0 nmfr?>c:^*<T#-5. i): 
ffl©^M!»-f 0I2~ 1 013/ cm? Oh' 
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CO 0 5 91 :k\z. 0 7 (d) ir^-rj;-5ic, m.mitm 

(tetraethylorthosilicate ) ^^f^t W/cMJEC VD 

to 0 6 0] :;*:Jc. S7 (e) \Z7ri-t^o\z. m7^\ic 
, MP (chemical mechanical polishing ) 

^^gl^gt^ffl^ 2 2 0±i5A»6-77.i7® 2 1 a S;^ h >;/ 

5>gii^»l^2 2 aS:J^fi£-r^. 

[0 0 6 1] @8 (f) \z^riio\z. fiaiAtfj^ 
y h'J>K;Ut*®'^x>;/ hX-i'5=^>^'Jc J; D-7;;^i7 Jg 2 
lai£:^^-r^,. CtUcJ:0. s^i^^JiltSegl^ 2 2 a 
^«(*:Sfil 0»C?*UTi!lOigt/c<!:f •5C:<i:;5iT#-&. 

[0 0 6 2]^»C. 0 8 (g) ir^-r«fc'5(C. eilAtfR 
I Enti:l:J:0S iie»BI2 0 a *l^*UTif 

1 oc735^-^:^jujeEE«i@AR$-siai$-B-;tms m^^m 

bTI4*«j2 0 0 nm8fl[i:L. 1 0 «ffi;J» & 

m^^^si^mT<Dm.m^x<Dm^\im3 o onmest 

[0 0 6 3] ^f^<DXmtLT\t. MA.imMitmiZji 

onm^itft^^i^mmi o<d5"-\'^;uj^j«ssj«ar± 

i |BHt<DIg {I J; 0 Sii-r 

[0 0 6 4] ±^o:^mmmiBi<D^m»^m^^ui&m 

^<Dmmijmiz,}:tnt, ^immmmtmmiz. 
s&izsiivrdhizmps.vftm^^mft&mmo^mmimm 

[0 0 6 5] *«Bj(Oi^^<4:T»^ttie«gS*5ckL^-5- 
t*<T€r-5. y-7> • K u-f >ffi«st®«. ldd 

iLTIiNORS!. NAND5!. i:^e.Tt><t<. m?5 
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[0 0 6 6] 

>i^y- h 'J > i^it ^ :*:#<<*: -5 ciAtpjfig 

[0 0 6 7] *^?g<35^«(^:7:J¥^ltlB16i^S<0Si!jg:;& 
10 j4JcJ;n«, ±ti(D:j>ba—juy-htyn—y'^> 
{fY- hOiJ v-f^i >if\tt:±^ <iii>Z. tifisimx, 

[ISii(7>fS!WJSi^] 

[01] 01 M^^m<K>^^m»^t^n^f!i^^m.<Dmm 

0T$>2). 

[0 2] 0 2«*:S^(D^l^i6Jg<!i»c*>*^l,i|£^fl:;T: 

20 0. (a) J4-7Xi7M©}gfi)cXigS-c. (b) liv;^^ 
BCDSl^^Jg|/'?^'->lJPXXS*T. (c) l45^^=-^>||i 

ffl « CO j^fiExg ST *^r. 

[03] 0 3l40 2<DgE#<^XSi&^-ril»fM0T*O, 
(d) li^^^5^ill^»^fflgODJgj5JtXigST. (e) 14 
^^^BIS&^MOJgfacXa*^, (f) l4-7;?.i7)g<7)B{ 

*xfiiT*s^-r. 

[04] 04«0 3CD^#roxS€:S^-rS'rS0T*O. 

(g) hfflSCDJgfitXgST. 

(h) i4«aso}Bj5)txei-c, (I) \,tyu-y^^> 

€: f^56r -5 XS S T $:^-r . 

[0 5] 0 5140 4 WiK#<^xa$'^-r»rS0TS)O. 

(j) l4SI^5^ll«&ii^KcD±gro7 0-7"-t' >i/y-|- 
fflJSSrl»*■r^)Xfi*T. (k) f4!tg!ttS(D^*43ckt;^ 
ig^^i'iiJIfe® ^ ±:!& A» e L xa E ^£{£T S -ta- -5) X 
g*T% (1) l4«t'Paite»||g©JgjSXgST*^-r. 

[0 6] 0 6l4*^HJ<om2*:teJ^Sgtc?5^75^-5i|i«^*:^ 

»^tttBtt^ii(Dsaji:^ftcosajgx8^^-r»r®0T& 

0. (a) l4-7;^i7B©}gfiKX8ST. (b) l4-7>^i7 

« m<Dm=i-irfmn9->mj:xm^-Q. (c) i4ig^i^ffli 

ffli»<D}^fi£X8ST$^-r. 
[0*7] 0 7 140 6«^^OXg$-^1-B>fS0T&O, 

(d) \tm=f-^nmmmmm<r>m&i:m^'^. (e) i* 

^^»BI*6^K(DJgBEXSS-CS:^-r. 

[08] 0 8l40 7©^#OXS$:^-rKf®0-e*O. 

(f) l4-7Xi7S®|SSSXaST. (g) l4¥«i*Sfi 
S: ±**^ ^> UTS® ^iST$ Xg S T' £ ^-r . 

[0 9] 0 9 I4«£5l5«si 1 C0iJi^{*:^}¥^ttlBtgSE<O»f 
S0T*-5. 

50 [0 1 0 ] 0 1 0 \tU^m 1 lr*^*^-5^«^^^»5!ttK 
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(a) i-s.m'i'^mi&mm<Dm0ixm^T. (b) \tya 
-5^>(>i/y-hmm<Dm^T.m^i^. (c) itya- 

[0 1 1 ] la 1 1 iiS£3fetfi| 2 roi|i«(*^»»ttlBtS:ga 

tS 1 2 ] @ 1 2 2 ir*^*^€>i»i««JTIil8ttSB 

(a) h«i)DXI|i$T. (b) 

I43fe^ »(!l«»Kro»ricX8 i T * 3^ -r. 
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» 1 0" *«{tS«. 2 0. 2 0 a 1 ite^lBI. 2 1. 

2 1 a-v;?.i7g. 2 2-^^5^gti^giRfflS. 22 a 

•••3g^»Bi*feaiS. 2 3-y-h*6&ag. 2 4. 2 4 a 

2 5 •tfPfliesis. 3 0 - ^D-x^ >i^y 

-KfflM. 3 0 a":7D-x-f >i;^y- h. 3 1 a -T 
«zi> hD— h. 3 1 b-±ffl!l3 y hD-;i"!r— 
h. 3 l - a>hD-JWy-h. Rl. R2-Uv'';^h 
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